Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.013 Å; disorder in main residue; R factor = 0.087; wR factor = 0.232; data-to-parameter ratio = 16.5. 
III ion binds a DMF solvent molecule in an axial position and located in a trans position is either a Me-Im or a DMF molecule. The occupancy ratio of Me-Im to DMF is 0.62 (2) to 0.38 (2). The central Mn II is seven-coordinate with a geometry best described as distorted face-capped trigonal-prismatic. DMF, diethyl ether, MeOH, and water molecules are located in the interstitial voids between the metallacrown molecules. 
Related literature
For a general review of metallacrowns, see: Mezei et al. (2007) . For related manganese and vanadium metallacrown structures, see: Lah & Pecoraro (1989) and Pecoraro (1989) , respectively. For related Mn(II)[15-MC Mn(III)N(shi) -5)] structures and synthetic procedures, see: Kessissoglou et al. (1994) , Dendrinou-Samara et al. (2001 , 2002 , 2005 ; Emerich et al. (2010) ; Tigyer et al. (2011 Tigyer et al. ( , 2012 . For an explanation on how to calculate the s/h ratio, see: Stiefel & Brown (1972) . For an explanation on how to calculate bond-valence-sum values, see: Liu & Thorp (1993) . For an explanation on how to calculate the asymmetry parameter, see: Addison et al. (1984) . For CELL_NOW software, see: Sheldrick (2008b) .
Experimental
Crystal data [Mn 6 (C 7 Metallacrowns were first recognized in 1989 by Pecoraro, and since then they have proven to be a versatile class of inorganic compounds (Pecoraro, 1989; Mezei et al., 2007) . They have served as building blocks for 1-, 2-, and threedimensional solids, displayed interesting relaxivity behavior, and served as selective-anion hosts (Mezei et al., 2007) . In addition, the manganese-based 15-MC-5 compounds have shown enhanced antimicrobial properties compared to simple Mn-herbicide compounds (Kessissoglou et al., 1994; Dendrinou-Samara et al., 2001 , 2002 , 2005 . These initial manganese-based 15-MC-5 compounds where made using pyridine to complete the coordination of the ring Mn III ions.
However, recently it has been shown that imidazole and its derivatives can also be readily used to produce a manganese 15-MC-5 compound (Emerich et al., 2010; Tigyer et al. 2011 Tigyer et al. , 2012 Mn1 is located in the central cavity and is seven-coordinate with distorted face-capped trigonal prismatic geometry (Fig.   2 ). The geometry assignment is supported by both the calculated azimuthal angle (Φ) and the s/h ratio (Stiefel & Brown, 1972) . These parameters can be used to distinguish an ideal trigonal prism and octahedron. In an ideal trigonal prism the angle between the atoms on opposite triangular faces is Φ = 0°, and the s/h ratio is 1.00. In an ideal octahedron the azimuthal angle equals 60°, and the s/h ratio is 1.22. To calculate these parameters the centroids of opposite triangular faces made by the donor oxygen atoms (O6, O9, and O18; O12, O15, and O16) were defined using the program Mercury ( Fig. 3 ; Macrae et al., 2006) . The azimuthal angles were measured between atoms on opposite faces through the centroids. To calculate the s/h ratio, the distance between the centroids was defined as h, and the distances between atoms on the same triangular face were defined as s. (Liu & Thorp, 1993) .
The ring Mn2 -Mn6 ions have various coordination modes and configurations (Fig. 4) . Mn2 is five-coordinate ( Fig. 4a) with distorted square pyramidal geometry. To evaluate the geometry about Mn2 the τ parameter was calculated (Addison et al., 1984) . For an ideal square pyramidal geometry τ = 0, while for an ideal trigonal bipyramidal geometry τ = 1. For
Mn2 τ is 0.21. Mn3 -Mn 6 are six-coordinate with distorted octahedral geometry. In addition, the coordination about these Mn can be described by their configurations. Mn3 (Fig. 4 b) and Mn6 (Fig. 4 e) have a propeller configuration of two chelate rings of different shi 3-ligands with Λ absolute stereochemistry. Mn4 (Fig. 4c ) and Mn5 (Fig. 4 d) 
Refinement
The crystals under investigation were heavily intergrown and fragile and no single piece sufficiently large for XRD analysis could be obtained. Attempts to obtain single pieces from larger fragments through careful cutting were not successful due to the dark colour and fragility of the crystallites. Instead a sufficiently large fragment with three larger and a number of smaller moieties was chosen for analysis. The orientation matrices for the three largest moieties were identified using the program CELL_NOW (Sheldrick, 2008b) with the three components being not related by any obvious twin operations. The three components were integrated using SAINT (Bruker, 2012) The exact twin matrices identified by the integration program were found to be: The data were corrected for absorption using TWINABS (Sheldrick, 2009), and the structure was solved using direct methods with only the non-overlapping reflections of component 1. The structure was refined using the hklf 5 routine with all reflections of component 1 (including the overlapping ones) with a resolution better than 0.8 Å, resulting in BASF values of 0.301 (2) and 0.167 (2).
The total number of reflections given (_diffrn_reflns_number) is before the cutoff at 0.8 Å. The R int value (_diffrn_reflns_av_R_equivalents) given is for these reflections and is based on agreement between observed single and composite intensities and those calculated from refined unique intensities and twin fractions before the cutoff at 0.8 Å (TWINABS).
One of the coordinated 1-methylimidazole ligands is partially replaced by a DMF molecule. Overlapping atoms were constrained to have identical ADPs and to be close to isotropic. The DMF molecule was restrained to have a geometry similar to that of another not disordered DMF molecule. The occupancy ratio refined to 0.61983 (2000) to 0.38017 (2000) in favor of the 1-methylimidazole molecule.
A methanol molecule is positional disordered with one of the molecules associated with a partially occupied water molecule. The disorder is associated with disorder of a diethyl ether molecule. Occupancy ratios of all three solvent molecules refined to essentially 1:1 (0.50926 (1100) to 0.49074 (1100)). The oxygen and carbon atoms of the methanol and water molecules were restrained to have similar ADPs (SIMU restraint in Shexltl).
Reflections 0 0 1 and 1 -1 1 were obstructed by the beam stop and were omitted from the refinement. The thermal ellipsoid plots are at a 50% probability level. Hydrogen atoms have been omitted for clarity. Special details Experimental. Di-µ-aceto-mono(dimethylformamide)pentakis(µ-N,2-dioxidobenzene-1-carboximidato)pentakis(1-methylimidazole)pentamanganese(III)manganese(II)-diethyl ether-dimethylformamide-methanol-water (1/1/1/0.49) FT-IR bands (KBr pellet, cm -1 ): 1669, 1653, 1598, 1570, 1500, 1437, 1421, 1389, 1320, 1258, 1243, 1146, 1102, 1033, 1025, 954, 926, 865, 753, 681, 669, 653, 616, 595, 577, 486, 469, 418, and 
Computing details

